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According to the 2007 Japanese Ministry of Health, Labour and Welfare report on employee 
health, approximately 60% of Japanese employees experience high levels of job stress. (26) Of  the 
approximately 30,000 annual cases of suicide reported since 1998 in Japan, (13) approximately 9,000 
annual cases include employees. (13),(12),(25) Among these 9,000 suicides, approximately 2,500 (13), (12) 
were due to job stress. Thus, the reduction of job-related stress is a matter of great urgency in 
Japan.
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Abstract
In recent decades, women have advanced in many areas of scientific research. However, it is 
still perceived as a male-dominated field. Some studies have reported that stress reactions vary 
according to job type, sex, and personality. This study analyzes job-related stress and ego states 
in female researchers, using the Brief Job Stress Questionnaire (BJSQ) and the Todai-shiki Ego 
gram (TEG). The BJSQ revealed that quantitative and qualitative workload caused significantly 
higher stress levels in female researchers than in other female employees at the institution. 
Physical complaints and lack of family/friend support caused significantly higher stress levels 
in female researchers than in male researchers. The TEG revealed that female researchers had 
significantly higher scores for critical parent and adult ego states than the other female employees. 
For high-stress female researchers, scores for the nurturing parent ego state were associated 
with significantly lower stress levels than those for low-stress female researchers. This study 
demonstrated that scores for job-related stress and ego states in female researchers are inherent 
aspects of their occupation. Occupational health physicians and psychiatrists should help female 
researchers cope with job stress on the basis of these characteristic ego states.
【Keywords】job stress, mental health, gender, ego gram, scientific researcher
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Some studies have reported that stress reactions vary according to job type and sex. (3), (4) 
Kato et al. reported that females experience higher job stress than males, and that psychological 
distress was associated with physical overload, lack of job suitability, and insufficient supervisor 
or coworker support. (7) Furthermore, Fukui et al. reported that job-related stress differs depending 
on occupation. (6) Parekh et al. found a significant association between stress level and ego state, 
summarizing the characteristics of various ego states and appropriate measures for dealing with 
stress. (16)
Scientific research has historically been pursued exclusively by men. Female researchers 
are still a minority. Under the rapid worldwide expansion and the women’s advancement in 
science research, it is speculated that female researchers should have high levels of job stress and 
characteristic ego states. However, the preceding studies have not examined job stress and ego 
states for female researchers, as far as we know. (14), (19) In this study, we analyze job-related stress 
factors affecting female researchers and their ego states at one of the most prestigious research 
institutions in the world.
2. Methods
2.1 Study Participants
This study was conducted at an academic institution in Kobe, Japan that conducts research 
ranging from fundamental studies in biology to cutting-edge work in regenerative medicine. 
This institution belongs to Japan’s largest basic scientific research organization and includes 30 
laboratories and a research promotion division. In addition, it is part of the Japanese graduate 
school linking system, and its researchers supervise doctoral students of Kyoto University. 
Researchers at the institution conduct world-class studies with support from research technicians, 
office assistants, and administrative staff from the research promotion division.
We distributed the Brief Job Stress Questionnaire (BJSQ) (20) and the Todai-shiki Ego gram 
(TEG) (21), (18) to all employees at this institution as part of a periodic health check-up in July 2009. 
We initially focused only on female researchers because stress is known to differ between men 
and women. (17), (1) Next, we compared female researchers with male researchers. In addition, we 
analyzed the TEG scores of female researchers and compared them with the scores of other female 
employees at the institution. Our goal was to involve all 359 employees, including 40 female 
researchers, in the study. Informed consent was obtained from all participants, and the study was 
approved by the Occupational Health Committee of the institution.
2.2 BJSQ (20)
The BJSQ, a 57-item multidimensional job stress questionnaire with a 4-point Likert-type 
response scale (from 4 for “strongly agree” to 1 for “strongly disagree”), was used to assess job 
stress. The BJSQ focuses on stress reactions (psychological distress and physical complaints), job 
stressors, and social support. Psychological distress includes vigor, irritability, fatigue, anxiety, 
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and depression, and each of these elements comprise three questions. Physical complaints consist 
of one element comprising 11 questions. Job stressors include quantitative overload, qualitative 
overload, physical overload, interpersonal relationships, workplace environment, job control, skill 
discretion, job suitability, and job reward. Social support includes questions about supervisor, 
coworker, and family/friend support, and also surveys respondents’ satisfaction with life.
In this study, we analyzed raw scores of the BJSQ. We also corrected for gender differences 
on the basis of deviation score. (20) Internal consistency, and factorial and criterion-related validity 
of job-related stress factors and symptom scales for the BJSQ have been demonstrated previously. (20)
2.3 TEG (21), (18)
The TEG, a 53-item multidimensional ego aptitude questionnaire using a 3-point Likert-type 
response scale, (from 2 for “agree” to 0 for “disagree”) was used to assess ego state. The TEG, 
which is based on the transactional analysis theory by Dr. E. Berne, (2) focuses on the five ego 
states: 1) critical parent; 2) nurturing parent; 3) adult; 4) free child; and 5) adapted child. Analyzing 
the strength of these five states allows understanding of their characteristic tendencies. (21), (18) The 
critical parent ego state is characterized by criticism, severity, and perfectionism. The nurturing 
parent ego state is characterized by consideration, kindness, and tolerance. The adult ego state is 
characterized by rationalism, a businesslike attitude, and sane judgment. The free child ego state is 
characterized by creativity, unrestraint, and liveliness. The adapted child ego state is characterized 
by obedience, meekness, and passivity. (21), (18)
2.4 Statistical Analyses
Direction of raw scores was converted so that the stress level was directly indicated by the 
score level. The BJSQ and TEG scores of female researchers were compared with those of other 
female workers using the z-test. The BJSQ and TEG scores of the female researchers were compared 
with those of technicians and assistants by Steel’s multiple comparison test, a non-parametric 
analog of Tukey’s fixed range test. (23) The BJSQ and TEG scores of the female researchers were 
compared with those of male researchers using Student’s t-test. Finally, the TEG scores were 
compared between the high- and low-stress female researchers using Mann–Whitney’s U-test. In 
this study, we calculated total score for the BJSQ by combining the scores for physical complaints 
and psychological distress factors (vigor, irritability, fatigue, anxiety, and depression). All analyses 
were conducted using the JMP statistical software version 4 (SAS Institute, Tokyo, Japan) and Excel 
Statistics 2010 (SSRI Co., Ltd., Tokyo, Japan). The level of significance was set at 5%.
3. Results
3.1 Study Participants
We distributed both the BJSQ and the TEG to all 359 employees, including 40 female 
researchers, 151 male researchers, 92 female technicians, and 33 female assistants. Responses 
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were collected from 336 employees, including 40 female researchers, 146 male researchers, 
86 female technicians, and 32 female assistants. Most respondents were Japanese. The overall 
response rate was 93.6%, and all female researchers responded. The overall mean age was 
35.8 ± 7.1 years. The mean age was 37.4 ± 6.6 years for female researchers, 32.7 ± 6.2 years 
for female technicians, 35.4 ± 5.4 years for female assistants, and 37.2 ± 7.3 years for male 
researchers. The mean age of female researchers was significantly higher than that of female 
technicians (p < 0.001), whereas the difference in age between female researchers and female 
assistants or male researchers was not significant (p = 0.162, p = 0.860). Among the 40 female 
researchers, 20 belonged to high-stress group. Mean age for these respondents was 38.7 ± 5.9 
years. The other 20 belonged to low-stress group, and their mean age was 36.2 ± 4.7 (p = 0.11).
3.2 Comparison of BJSQ Scores
3.2.1 Female Researchers and Female General Sample
Table 1 compares job stress between female researchers and Japanese female general 
sample. (20) For stress reactions, female researchers had significantly higher scores than female 
general sample for lack of vigor (8.1 ± 2.1 vs. 6.4 ± 2.3, z = 4.88). On the other hand, they had 
significantly lower scores than female general sample for irritability (5.3 ± 2.0 vs. 7.0 ± 2.2, 
z = － 5.37), fatigue (6.3 ± 2.2 vs. 7.1 ± 2.5, z = － 2.29), anxiety (5.4 ± 1.8 vs. 6.2 ± 2.3, 
z = － 2.81), depression (8.9 ± 2.5 vs. 10.9 ± 3.9, z = － 5.05), and physical complaints (18.0 
± 4.3 vs. 20.8 ± 5.7, z = － 4.11). For job stressors, female researchers had significantly higher 
scores than female general sample for quantitative overload (9.1 ± 1.6 vs. 7.9 ± 2.2, z = 4.74) 
and qualitative overload (9.0 ± 1.5 vs. 8.0 ± 2.0, z = 4.21). On the other hand, female researchers 
had significantly lower scores than female general sample for interpersonal relationships 
(5.5 ± 1.3 vs. 6.3 ± 1.9, z = － 3.89), workplace environment (1.8 ± 0.7 vs. 2.5 ± 1.0, z = 
－ 6.32), lack of job control (5.3 ± 1.3 vs. 7.2 ± 2.1, z = － 9.24), insufficient skill discretion 
(1.5 ± 0.6 vs. 2.7 ± 0.9, z = － 12.65), job suitability (1.7 ± 0.6 vs. 2.7 ± 0.8, z = － 10.54), 
and lack of reward (1.6 ± 0.5 vs. 2.6 ± 0.9, z = － 12.65). For social support, female researchers 
had significantly lower scores than female general sample for lack of coworker support (6.7 ± 
1.9 vs. 8.2 ± 2.0, z = － 4.99), lack of family/friend support (4.2 ± 1.5 vs. 10.3 ± 1.8, z = －
25.72), and dissatisfaction with life (3.5 ± 1.0 vs. 5.5 ± 1.3, z = － 12.65).
3.2.2 Female Researchers and Female Technicians
Table 2 compares job stress between female researchers and female technicians at the 
institution. No significant differences in psychological distress (vigor, irritability, fatigue, anxiety, 
and depressive mood) or physical complaints were found. For job stressors, female researchers 
had significantly higher scores than female technicians for quantitative overload (9.1 ± 1.6 vs. 
7.3 ± 1.8, p < 0.001) and qualitative overload (9.0 ± 1.5 vs. 8.0 ± 1.8, p < 0.01). On the other 
hand, female researchers had significantly lower scores than female technicians for lack of job 
control (5.3 ± 1.3 vs. 6.1 ± 1.7, p < 0.01) and lack of reward (1.6 ± 0.5 vs. 1.9 ± 0.6, p < 0.05). 
No significant differences were found for social support between the two groups.
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3.2.3 Female Researchers and Female Assistants
Table 2 compares job stress between female researchers and female assistants at the same 
institution. For stress reactions, female researchers had significantly higher scores than female 
assistants for fatigue (6.3 ± 2.2 vs. 5.3 ± 1.8, p < 0.05) and anxiety (5.4 ± 1.8 vs. 4.5 ± 1.7, 
p < 0.05). For job stressors, female researchers had significantly higher scores than female 
assistants for quantitative overload (9.1 ± 1.6 vs. 6.8 ± 2.2, p < 0.001), qualitative overload 
(9.0 ± 1.5 vs. 6.8 ± 1.9, p < 0.001), and physical overload (2.0 ± 0.8 vs. 1.4 ± 0.6, p < 
0.01). In contrast, the score for insufficient skill discretion (1.5 ± 0.6 vs. 2.1 ± 0.8, p < 0.01) 
was significantly lower for female researchers than that for female assistants. No significant 
differences in social support were found between the two groups.
3.2.4 Female and Male Researchers
At first, the BJSQ raw scores were compared between female and male researchers. No 
significant differences were found for psychological distress. However, for physical complaints, 
female researchers had significantly higher scores than male researchers (18.0 ± 4.3 vs. 
15.6 ± 3.6, p < 0.001). No significant differences were found between female and male 
researchers regarding job stressors. For social support, female researchers had significantly higher 
scores than male researchers for family/friend support (10.8 ± 1.5 vs. 9.9 ± 1.6, p < 0.05).
Next, in order to confirm our results, we compared the BJSQ scores after correction, which 
is calculated on the basis of deviation score for gender differences. (20) Table 3 compares job stress 
between female and male researchers as indicated by BJSQ scores after correction. No significant 
differences were found in psychological distress, but for physical complaints, female researchers 
had significantly higher scores than male researchers (2.9 ± 0.9 vs. 2.5 ± 0.7, p < 0.01). No 
significant differences were found between female and male researchers for job stressors. For 
social support, female researchers had significantly higher scores than male researchers for family/
friend support (4.2 ± 0.9 vs. 3.6 ± 1.3, p < 0.01).




 Researchers General  sample  
         z value 
 n Mean S.D. n Mean  S.D.   
           
Stress reaction            
Lack of v igor ( 3 – 12)  40 8.1* 2.1 8447 6.4  2. 3  4.88 
Irritability (3 – 12) 40 5.3* 2.0 8447 7.0  2. 4   5.37 
Fatigue ( 3 – 12) 40 6.3* 2.2 8447 7.1  2. 5   2.29 
Anxiety ( 3 – 12)  40 5.4* 1.8 8447 6.2  2. 3   2.81 
Depression (6 – 24) 40 8.9* 2.5 8447 10.9  3. 9   5.05 
Physical complaints ( 11 – 44)  40 18.0* 4.3 8447 20.8  5.7   4.11 
          
Job stressor          
Quantitative overload ( 3 –12)  40 9.1* 1.6 8447 7.9  2.2  4.74 
Qualitative overload (3–12)    40 9.0* 1.5 8447 8.0  2.0  4.21 
Physical overload (1 – 4)  40 2.0 0.8 8447 2.0  1.0  0.00 
Interpersonal relationships (3 – 12) 40 5.5* 1.3 8447 6.3  1.9   3.89 
Workplace  environment (1 – 4)  40 1.8* 0.7 8447 2.5  1.0   6.32 
Lack of job control (3 – 12)  40 5.3* 1.3 8447 7.2  2.1   9.24 
Insufficiency of s kill discretion ( 1 – 4) 40 1.5* 0.6 8447 2.7  0.9   12.65 
J ob suitability (1–4)     40 1.7* 0.6 8447 2.7  0.8   10.54 
Lack of job reward (1 – 4)     40 1.6* 0.5 8447 2.6  0.9   12.65 
          
Social support           
Lack of s upervisor support (3 –12)  40 6.8 2.3 8447 6.6  2.1  0.55 
Lack of coworker support (3 –12)    40 6.7* 1.9 8447 8.2  2.0   4.99 
Lack of f amily/friend support ( 3 –12) 40  4.2* 1.5 8447 10.3  1.8   25.72 
D issatisfaction with life (2 – 8)  40 3.5* 1.0 8447 5.5  1.3   12.65 
Table 1. Job stress for female researchers and general sample
*|z| > 1.96 (female researchers vs. female general sample).
Numbers in parentheses indicate the range of scores.
Direction of raw scores is converted so that the stress level is directly indicated by the score level. 
Underline indicates significantly more stressful state.




 Researcher Technician Assistant 
 n Mean S.D. n Mean S.D.  n Mean  S.D. 
            
Stress reactions           
Lack of vigor ( 3 –12)  40 8.1 2.1 86 8.4 2.0  32  8.0  2.4 
Irritability (3–12) 40 5.3 2.0 86 4.9 1.8  32  4.8  1.9 
Fatigue (3 –12)  40 6.3 2.2 86 5.9 2.1  32  5.3 #  1.8 
Anxiety (3– 12)  40 5.4 1.8 86 4.8 2.0  32  4.5 #  1.7 
Depression (6–24)  40 8.9 2.5 86 9.1 3.4  32  8.5  2.9 
Physical complaints ( 11 –44)  40 18.0 4.3 86 17.3 5.3  32  17.3  4.1 
T otal stress reaction score (29–116)  40 52.0 10.6 86 50.5 12.9  32  48.4  10.7 
            
Job stressors           
Quantitative overload ( 3–12)  40 9.1 1.6 86 7.3*** 1.8  32  6.8 ###  2.2 
Qualitative overload ( 3 – 12)  40 9.0 1.5 86 8.0** 1.8  32  6 .8###  1.9 
Physical overload (1–4)  40 2.0  0.8 86 2.0 0.7  32  1.4 ##  0.6 
Interpersonal relationships (3–12)  40 5.5 1.3 86 5.3 1.5  32  4.9  1.6 
Workplace  environment ( 1 –4)  40 1.8 0.7 86 2.0 0.8  32  1.8  0.8 
Lack of job control (3–12)  40 5.3  1.3 86 6.1** 1.7  32  6.0  2.0  
I nsufficiency of skill discretion  (1–4)  40 1.5  0.6 86 1.7  0.7  32  2.1 ##  0.8 
J ob suitability (1–4)      40 1.7  0.6 86 1.8 0.6  32  1.8  0.6 
Lack of job reward (1–4)     40 1.6  0.5 86 1.9* 0.6  32  1.9  0.7 
              
Social support              
L ack of s upervisor support  (3–12)  40 6.8 2.3 86 7.3 2.3  32  6.5  2.4 
L ack of c oworker support ( 3–12)     40 6.7 1.9 86 6.6 2.0  32  6.3  2.1 
L ack of f amily/friend support  ( 3–12)  40 4.2 1.5 86 4.7 2.0  32  4.0  1.5 
Dissatisfaction with life  (2–8)   40 3.5 1.0 86 3.5 1.1  32  3.5  1.0 
Table 2. Job stress for female researchers and other employees 
*p < 0.05, **p < 0.01, ***p < 0.001 (researchers vs. technicians). 
#p < 0.05, ##p < 0.01, ###p < 0.001 (researchers vs. assistants).
Numbers in parentheses indicate the range of scores.
Direction of raw scores is converted so that the stress level is directly indicated by the score level.
Underline indicates significantly more stressful state.
The International Center Research Bulletin, Kyoto University Volume 2　2012.2
8
 
 srehcraeser elaM srehcraeser elameF 
naeM n  S.D. n Mean S.D. 
       
Stress reactions         
Lack of vigor (1–5) 40 3.2   1.1 146 3.3 1.1 
 1.1 6.2641 1.1   4.204 )5–1( ytilibatirrI
 8.0 0.3641 0.1   9.204 )5–1( eugitaF
 9.0 9.2641 0.1   7.204 )5–1( yteixnA
.204 )5–1( noisserpeD 4   0.8 146 2.5 1.1 
Physical complaints (1–5) 40 2.9** 0.9 146 2.5 0.7 
Total stress reaction score (5–30) 40 16.5  3.5 146 16.7 3.1 
       
Job stressors        
Quantitative overload (1–5) 40 3.3   0.8 146 3.3 1.0 
Qualitative overload (1–5) 40 3.3   0.8 146 3.4 0.9 
Physical overload (1–5) 40 3.0   0.7 146 3.0 0.8 
Interpersonal relationships (1–5) 40 2.6   0.6 146 2.6 0.9 
Workplace environment (1–5) 40 2.6   0.9 146 2.8 0.9 
Lack of job control (1–5) 40 4.2   0.7 146 4.2 0.8 
Insufficiency of skill discretion (1–5) 40 3.5   0.6 146 3.6 0.7 
Job suitability (1–5)     40 3.6   1.0 146 3.6 1.0 
Lack of job reward (1–5)   40 3.8   1.0 146 3.7 1.1 
       
Social support       
Lack of supervisor support (1–5) 40 3.4   1.1 146 3.2 1.1 
Lack of coworker support (1–5)   40 2.9   1.0 146 3.0 1.0 
Lack of family/friend support (1–5) 40  4.2** 0.9 146 3.6 1.3 
Dissatisfaction with life (1–5) 40 3.7   0.8 146 3.6 0.9 
Table 3. Job stress for female and male researchers after correction 
* p < 0.05, ** p < 0.01, *** p < 0.001 (female researchers vs. male researchers).
Numbers in parentheses indicate the range of scores.
Direction of raw scores is converted so that the stress level is indicated by the score level.
Underline indicates significantly more stressful state.
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3.3 Comparison of TEG Scores
3.3.1 Female Researchers and Female General Sample
Table 4 compares ego states between female researchers and Japanese female general 
sample. (21), (18) Female researchers had significantly higher scores than female general sample for 
critical parent ego (14.0 ± 3.7 vs. 12.2 ± 4.2, z = 3.0) and adult ego (14.3 ± 4.2 vs. 10.9 ± 4.7, 
z = 5.3) states. On the other hand, female researchers had significantly lower scores than female 
general sample for the adapted child ego state (8.6 ± 4.8 vs. 11.7 ± 5.2, z = － 4.1).
3.3.2 Female Researchers and Female Technicians
Table 5 compares the ego states between female researchers and female technicians at the 
same institution. Female researchers had significantly higher scores than female technicians for 
critical parent (14.0 ± 3.7 vs. 10.9 ± 4.3, p < 0.01), adult (14.3 ± 4.2 vs. 11.8 ± 4.7, p < 0.01), 
and free child (13.2 ± 4.9 vs. 11.3 ± 4.7, p < 0.05) ego states. No significant differences were 
found between female researchers and female technicians in the nurturing parent and adapted 
child ego states.
3.3.3 Female Researchers and Female Assistants
Table 5 compares ego states between female researchers and female assistants at the 
same institution. Female researchers had significantly higher scores than female assistants for 
the critical parent (14.0 ± 3.7 vs. 11.1 ± 3.8, p < 0.01) and adult (14.3 ± 4.2 vs. 10.8 ± 4.0, 
p < 0.01) ego states. No significant differences were found in the other three ego states between 
female researchers and female assistants.
 Researcher General sample  
eulav z  
  n Mean S.D
. 
n Mean S.D.  
   
  Critical parent (0–20) 40 14.0* 3.7 529 12.2 4.2 3.0
  Nurturing parent (0–20) 40 13.8 4.4 529 14.3 4.3 ï0.7
  Adult (0–20) 40 14.3* 4.2 529 10.9 4.7 5.3
  Free child (0–20) 40 13.2 4.9 529 13.3 4.2 ï0.1
  Adapted child (0–20) 40 8.6* 4.8 529 11.7 5.2 ï4.1
 
Table 4. TEG scores for of female researchers and female general sample
*|z| > 1.96 (female researchers vs. general sample)
Numbers in parentheses indicate the range of scores.
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3.3.4 Female and Male Researchers
No significant differences were found in any of the five ego states between female and male 
researchers.
3.3.5 High- and Low-stress Female Researchers
Finally, we compared TEG scores between high- and low-stress female researchers 
identified by BJSQ (Table 6). For the nurturing ego state, high-stress female researchers had 
significantly lower scores than low-stress female researchers (11.2 ± 3.9 vs. 16.3 ± 3.9, p < 0.01). 
No significant differences were found for the other ego states between the two groups.
 
 High-stress researchers Low-stress researchers 
      
  n Mean S.D. n Mean S.D. 
      
  Critical parent (0–20) 20 14.2 3.9 20 13.8 3.6 
  Nurturing parent (0–20) 20 11.2** 3.9 20 16.3 3.5 
  Adult (0–20) 20 13.6 4.3 20 15.1 4.1 
  Free child (0–20) 20 12.2 4.6 20 14.3 5.0 
  Adapted child (0–20) 20 9.9 4.8 20 7.3 4.6 
 
Table 6. Ego states in high- and low-stress female researchers
*p < 0.05, **p < 0.01, ***p < 0.001 (high-stress female researchers vs. low-stress female researchers).
Numbers in parentheses indicate the range of scores.
 
 Researcher Technician Assistant 
          
 n Mean S.D. n Mean S.D. n Mean S.D.
         
 Critical parent (0–20) 40 14.0 3.7 86 10.9** 4.3 32 11.1## 3.8
 Nurturing parent (0–20) 40 13.8 4.4 86 12.8 4.9 32 14.9 4.8
 Adult (0–20) 40 14.3 4.2 86 11.8** 4.7 32 10.8## 4.0
 Free child (0–20) 40 13.2 4.9 86 11.3* 5.2 32 13.7 4.6
 Adapted child (0–20) 40 8.6 4.8 86 10.4 5.4 32 9.0 5.6
Table 5. Ego states in female researchers and other employees
*p < 0.05, **p < 0.01, ***p < 0.001 (researcher vs. technicians). 
#p < 0.05, ##p < 0.01, ###p < 0.001 (researchers vs. assistants).
Numbers in parentheses indicate the range of scores.
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4. Discussion
4.1 Job-related Stress Factors for Female Researchers
4.1.1 Quantitative and Qualitative Overload
To our knowledge, this is the first study that compares the job-related stress factors for 
female researchers with that for other employees at the same institution. In this study, female 
researchers showed high levels of job stress. In particular, they had higher levels of quantitative 
and qualitative overload than other female employees (Tables 1, 2). However, no significant 
differences were found between female and male researchers for these factors (Table 3).
Sakagami et al. (19) compared BJSQ scores between male researchers and other male 
employees in an academic institution, and reported that male researchers had significantly higher 
levels of quantitative and qualitative overload. They also reported that among male researchers, 
supervisors had the highest level of qualitative workload. (19) Furthermore, they indicated that 
among male researchers, quantitative overload was associated with psychological distress and 
that qualitative overload was significantly associated with physical complaints.(19) Thus, based 
on the results of our study, we suggest that both male and female researchers experience more 
quantitative and qualitative overload than other same gender employees at the same institution.
In another related study, Shoji et al. reported that the job stress for software engineers 
was derived only from high quantitative workload. (22) Fukui et al. found an association between 
quantitative overload and psychological distress in their study on job stress in engineers working 
in the information technology industry. (6) These results suggest that job stress for engineers may 
be somewhat similar to that for researchers. Certainly, for most researchers, the problem they face 
seems to be the workload necessary to fulfill their duties within the required time frame. This 
emerged as a significant stressor in our study.
In this study, female researchers reported a far higher qualitative workload than other female 
employees. Because their work is more academic in nature than that for other employees, their job 
requires both novelty and originality, although they do not have the stress involved with pursuing 
profit or serving customers.(5) They engage in serious intellectual competition to obtain study 
funds and higher research positions. These qualitative factors are the most essential elements of 
their work. This study demonstrated that female researchers at our institution experience more 
quantitative and qualitative overload than other female employees.
4.1.2 Sex Differences in Job-related Stress Factors
Scientific research has historically been pursued by men. Today, it is still perceived as 
a male-dominated field. Our investigation revealed a gender gap between female and male 
researchers in terms of workload. As anticipated, raw score analysis revealed that female 
researchers had significantly higher scores than male researchers for physical complaints 
(18.0 ± 4.3 vs. 15.6 ± 3.6, p < 0.001) and lack of family/friend support (10.8 ± 1.5 vs. 9.9 ± 1.6, 
p < 0.05). In some previous studies, higher stress levels were reported for these factors in female 
workers than in male workers. (3), (4), (7) In our additional analysis of non-research employees of 
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both sexes at our institution (20) (data not shown), female employees scored significantly higher 
than male employees for physical complaints (20.8 ± 5.7 vs. 18.2 ± 5.2, z = 41.92) and lack of 
family/friend support (10.3 ± 1.8 vs. 9.9 ± 2.0, z = 20.42). We compared the BJSQ scores after 
correction, which is calculated on the basis of deviation score for gender differences. Scores for 
these two job-related factors were still higher for female researchers than for male researchers 
even after correction. Thus, the differences must be due to occupation. In other words, the gender 
gap for physical distress and family/friend support is more pronounced in the field of scientific 
research than in other occupations at the same institution.
Nomura et al. observed an association between somatic symptoms and job stress, and 
investigated active coping behaviors among Japanese employees. (15) Nomura et al. suggested that 
health guidance about active coping could be used to alleviate physical complaints induced by job 
stress.(15), (11) In addition, the results of other studies indicate that more social support from family/
friends is needed for female researchers. (8), (10)
4.2 Ego States in Female Researchers
To our knowledge, this is the first study comparing the ego states of female researchers with 
those of other employees.(16) In this study, on average, female researchers were characterized by 
a adult dominant ego type and scored significantly higher for both critical parent and adult ego 
states compared with other female employees (Tables 4, 5). They also scored higher for the free 
child ego state than for the adapted child ego state (Tables 4, 5).
Shinzato et al. reported on a very similar ego state type. (21) They commented that people 
with this ego type are rationalists who work with great efficiency, are very critical, tend to find 
faults with others, and are clear-headed but self-centered. We speculate that these ego state 
tendencies are essential for performing scientific research, since these characteristics were found 
to be common to both female and male researchers in this study. In addition, male researchers 
had significantly higher scores for critical parent and adult ego states than other male employees 
(data not shown). Skills characteristic of the critical parent ego state may be needed to assess 
experimental results and draw sound conclusions. In addition, skills characteristic of the adult ego 
state may be suitable to the occupation of scientific researcher, which calls for rational and cool 
judgment. The child ego state may also be suitable to this occupation, as novelty, originality, free 
thinking, and unfettered inspiration are essential for world-class research.
4.3 Job-related Stress Factors and Ego State in Female Researchers
In this study, high-stress female researchers had significantly lower scores for the nurturing 
parent ego state than low-stress female researchers. Shinzato et al. reported that most of the 
good-adapted women in Japan were nurturing parent-dominant ego type and M-shaped ego gram 
which were high for the nurturing parent and free child ego states, low for the critical parent 
and adapted child ego states, and intermediate for the adult ego state. (21) Based on their results, 
they commented that women of this type have good mental health and orient themselves toward 
their communities. Thus, we speculated that the low scores in our study for the nurturing parent 
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ego state are related to high-stress reactions. In terms of health guidance, occupational health 
physicians and psychiatrists should advise these workers to promote their nurturing ego state for 
their own mental health. (16), (24)
4.4 Limitations
The results of this study may not necessarily represent job-related stress factors for all 
female researchers because this study was performed at a single institution. Secondly, we cannot 
discuss the causal relationships between job-related stress factors and ego state because of the 
cross-sectional design of the study. Hence follow-up studies are required. Thirdly, perceived 
overload, coping style, marital status, and ego-defense aptitude were not investigated in this 
study. Structured interviews including these elements should be conducted by specialists in future 
studies.(9) For health promotion purposes, it is important to determine the positive and negative 
influences of intellectual and creative work on female employees.
5. Conclusions
In this study, quantitative and qualitative workload was the most significant job-related stress 
factor among female researchers at a single academic institution. Female researchers reported 
more physical complaints than male researchers in this study. In addition, the results suggest 
that more social support from family/friends is needed for female researchers. (10) In this study, 
the critical parent and adult ego states were prominent among female researchers. Furthermore, 
the low scores for the nurturing parent ego state were found to be related to stress reactions. In 
summary, the results of this study suggest that occupational health physicians and psychiatrists 
should guide female scientific researchers to promote their mental health on the basis of the 
characteristics of job-related stress factors and ego states.
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